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PROBLEM TO BE SOLVED: To obtain a polymer material capable of giving a polymer electrolyte 
which has not only good processability and good durable stability but also excellent ionic conductivity 
by introducing sulfonic acid groups or phosphonic acid groups into a polyazole-based polymer having 
excellent heat resistance, excellent mechanical characteristics or the like. SOLUTION: This polyazole 
compound containing phosphonic acid groups is characterized by having a 3 wt.% loss temperature of 
>=400 deg.C based on the weight of a sample reaching 200 deg.C on the measurement of TGA. 
having a solubility of >=5 wt.% in NMP, having an average mol.wt, of 1 ,000 to 1 ,000,000, and when 
plural repeating units are contained, they are mainly randomly and/or alternately binding to each other. 
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m^m 1 ] TGAm^i>zmi 2 0 o'c#m^<o 
0 . Ti^^H^a** 1 . ooo7&»<bi. 000, oooco 

imtms] msmi7b^msm2izim<^-^mi 
imm4] mmim.m^2i,zim(oit-^'mi 

[000 1] 

^j:}^izis^^X^hibxmtifzmL^^t^V TY-jU^ 

txmm'^^-^:fy^mi!^7iiV?-bti:?>Ttiy(.t^y 

[0002] 

i:^^ymwtixmuhmm,^^mm<mtt 
X . yiiwrn^mmwu^^ifi z t ifix% ztih 
^zm^^^ixm^'^-mt. ii^f-^y^mt txru v 
ymmmtti>\,zit^it^^ mi. nmt^mnxift^ 

m\iz-\r^^j:i,<riX^j:<xmty^£\\ ::(r>tzif>. ^ 

mi>zhii'o&mx%h{,^bLxii. ±izmf^^y^ 

jl'trt:^-:r^yxjlT\s y^ti^mm^fiX ^tz. L3&»L 
Kcti^i^. lOO'Cmtmf^xmiLXob'rhb. 

mco^mifi^izm-hmiJK fsi^w:iti>mb^ 

^^mmizis^^xii. mf^(r>^9y-/\^izX6\i. 

^\ tti. m^i,zmt^tix\>^iA<.m^imttx8 
o^mxmis:rhmmizis\>^x i , m^:^ b*< 

[0003] z<7)Xo^j:x^^^titii!b. ^mmw 
tm^mi^tix\<^h. mm. ;Kyru-;px-T;i> 

:^fUt^yt:::Kf\^t^yitLtzi)(0 (Journal of Menbrane 
Science. 83, 211(1993)) , ;KUx—f;Px-T;l^^h 

y^^ji^t^yitUz'Lc^mm'f-e -9 3 1 1 4). 

^mmt lx^mml.^zmx^tLi:lyt.Jut^ywm^imt 
tiiimzx m^fi'ii-^ymKmt^isz o^-r< . mmm 



[0004] x;^7^yss2r•^wtfc^';'<.yx^ irv 

—MZ'0\^X\i. UnoA,<7)J. Polym.Sci., Polym. Che 
m., 15, 1309(1977) tCfctt 1. 3, 3 '-xTSy^^v 

-Jyt 3 . 5-'Jii)Vif>^i^Ky'^yx)VTt^ymttz\t 
4, 6-i^';*;P^^x-l, i-Ky^yi^xjVt^yW. 

USP-5 3l289 5T1il, 
2,4. 5 -Ky^y^ Vy^yb2, 5- i^:^)Vt^^ 
>'Ky^y:z.)Vt^ym^^-^t LX^m-hmiim 

{±. 'JA^)VX)Vt^^lyY^(r)mm'&if^^ilX\^h 

i)K w\^(^m.^xm^ i^tix \^hit?v -^-li "^jux 

jut^^ H \,z\m^mz\imm-t ^{.(rxr). n - ^ 
IfoUKy (NMP) \,z\immL^j:\\ ^Oidtc. X 

jvt^ymi-ktLtzHfi^j-^-xh-^x^^. ^mmmt 

x^^ts:t-'ofz. ttz. zfi(^aym^x\i. mmmmm 
^£}£X)Vit^ymmt)m-^m^it^immz-D\^xm^^ 

[0005] t^^^^ym^^ffmmm^V'?-iz 
ov^Ti. m^^mmncr>nAi}-(>mBUzhmht 

^^htl^j:^\ fztm. USP5, 498, 784-f- 
l,zi^\>^X4, 4 '-(2. 2, 2-h';7;P^n-l - 
(bU7;U3i-n^f-;l/) x^Ur^^) h'y^ (2-7Sy 

T . i^^fUyr^ymmiT) 5%-50%^3. 5 - 
^^^i^ys. -/Ut^Xt^ y^t '-KU •?~i)<m^^iix 
V ^ ^ . ^ U V ^ C i: i: Ig-^^t^ t 

ixmmmms^tLX\>^i>i^. mmm<Dm=Fm 
mntLxit^mti^ztrnt^-ofz. ni^, c^o.it 

u 7-{iryP3 -;u^fg14*^'#iiT'S) 0 . ^ ^ y 

3&»^$^V\ ffitc. 1 1-28654 5^Xii. 

3. 5-i/';^;l'd<^i/7x:::;U4^X;l^yi^^i§i6i:-r^ 

^(ommiizmuz^MLiim^htix\>^^£\i\ zcr> 

[0006] 

[^WM-^tiot-r-sigii] ^w^coBrnt. zfi 

txn^^'^b LXim^ixX^iiX)Viiiy^iz 

t^h*). j:'ommttm\'^ztti'mmiii>t^y^t^ym 
m^:mmi. Wtmt^j:miifzm^n-^^V7Y- 
ju^^v -^-izNMP ^mmm^i^ mtrnx-mxt 
izbizx'o. jDitt. yfyim&zifx^j:<m^^ 
Mmzh^tif::m^mMnt^j:^o im^^mm 

IZbizh^, 
[0007] 
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[iSSSrlS^-f 3|s:|gHg^4>li. mm 

[0008] -r^io-^^^BJti, TGAil^tCjoft^ 2 
0 0-C#iai^;^i<OlSi|S}ft»S:S!|llcU;^ci: §^03%Mfi 

^-iajt*^4 0 o'ca±.X'h o , NMP^co^jgjK^^'s 

wt%JiU:-C«>0, ¥i^iHFS3&«l. 0 0 0*>4>1. 0 

0 0.00 o<Dmz3h *) . mmLmiij'mL<m^± 

%m(7)mmt\±. m^'Ht-^<7)m-)5mmmi.zm 
mLx^htih t>of , ap-^M^^iJKXJsmii Ltz 

M.<ninmX'^'^y ^)VA\,zmBLfzi:y(r)Xh^. 
[0009] 

iWR<^mk<mm\ m'^wRf,z-D\^xmm\<zmm' 
\tt^xt^yis^^^^mmmi!r>iir^ o t^^Y-ji 

[0010] 

[^11 

^L, R' (Of^xttzli-mzt^xt^y^^^ix 

Tm^^. hMm^X'h->x\>i.<. a^xit^y 
mm<m'^£msmk-^\.x\^x%,%\^. tfz. r. 

R' <7)^#li4't3N. S, 0^*«#ttS^Tnigfl|jt 

[ooii]ttz. -mi 1 1 ti>i>zTmx'^tx o 
^J:m*)mvM.mi^^x'\>'^xi>&i\ 

C€2] 

mt:mmX'^:t,E.m<7>^^^t:^, ) 

[0012] ±ie-iKi<: 1 x'7ri~^m(7)t^xt^ymr^ 
^^v TY-)Ht-^i-^^i-i>mimi,ziim&^ii 



"^mm/T \ yi^^i^-iv. ^#]^T h 7 s y^^Tj^ 

m-h 'yfi)\^if^ymr)^\,zt^7Jtsy'm'k-M^h 'Jftix^ 

[0013] ^wm^r\y^^i:-}v\ ^^%vr%y 
^m^T hyS. y<r>Mmi: bXii. 2 . 

5- 'Jh]iU^i^/^y7j:-Uy'J7^y. 4, 6-'J 

-1, 4 -<y-fe>i/>3j--/K 4. 

1. S-Ky-^iyi^^t-J]^. 2, 5-'JTS.y-3. 

6- xp{f-;P-l. 4-'<.y-fe'y>''^^-;^. 1,2, 
4, 6-xh5T5y^y-fe>. 3, 3 '-i^'tHn^ 
>"<:yi;i;^y. 3,3' -vTSy-4. 4 '-i/7x 
::^;l^y-lfyi;ji--;l/. 3, 3 '->-V^;kX?rh'^>' 
i-Vy. 3. 3' 4 '-5/'7x-;K 

y-ifyi;^^-;u. 3, 3 '-v-'Tsy^yi^vy. f 

X (4 -757-3- 1 h'DdfS/7x:^;W) x-t;1/. 
fx (3-T5y-4-t Ha^i^7x-;U) x-r 
;k t'X (4-TSy-3-^;l/;'&rb7x:::;P) X- 
T/K fx (3-T5y-4-><;W;&rh7x-;l/7x 
3^;U)x-7^;K 3, 3' . 4, 4 '-xh^rsy^-' 
7x-;l^x-7^;i/, fx (4-rsy-3-t Fndfi/ 
7x-;l^) X;P;^y. fx (3-T$y-4-bKD^ 
i^7x~;U) x;^;^y. fx (4-T$y-3-^;P;^ 
rhyx^-^u) xjvt^y^ fx (3-rsy-4-^/u 

■;&rh7x:^;W7x-;W) x;U-4^y. 3, 3' , 4, 4 
'-xh7rsyi^'7x-;Px;P7^y. 2. 2-fx 
(4-rSy-3-h HD^ri/7x-;l-) 7'nA'y, 

2. 2-fX (3-r5y-4-tb'n^i/7x-;l') 

rm^y^ 2. 2-fx (4-r$y-3-y/P;i&rh 

7x-;W) rnA-y, 2, 2-fx ( 3-757-4- 
y;U;^Th7xr:;i/7x::^;P) roAV. 2, 2-fX 
(3, 4-vr5y7x-;P) TDA-y. 2. 2-fX 
(4-r5y-3-hHa:Jfi/7x-;H ^^-fyiV:^ 
nroA-y. 2, 2-fX (3-r5y-4-t Fo^ 
i^7x::^;t/) ^dfHf7;p;j-n7'n/N>. 2, 2-fX 
(4-75y-3-y;wx?rh7x-;P) ^^-f7;i^jj- 
DT'DA-y, 2, 2-fx (3-TSy-4-^;P;{?r 
h7x-;P-7x:=.;l') 'vdfHf7;l'jj-o7*n.'N*>', 2. 2 
-fx (3. 4-'J7iyyx~fU) ^^-9-7;p^nr 
oA-y, fx (4-r5y-3-t h'ndfi^7xydf 

£^)'<y-tf>'. fx (3-TSy-4-t HD=^f>-7x 

y=^fi^) '^.y-b'y, fx (4-75y-3-y;u;^rh 
7xy=Sf>') '^y-ify. fx (3-r5y-4-.><;p;^ 
rhy X y ^i^) KyA^y^ fx (3. 4, -i^'r^y 
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mi. u ymn t'comtco^x- hh^xi>x<. mtt 
•f ( 1 1 ) u ymt^j: i^mimmm^^A. 

X'^^Xh^W 

[0014] t^x:t^ymt^i^:^fu^^ym(r>mmt I 
S. 5-i?^fU7ii^i^y j,-)]^.x-!tiym. 2. 5 

Afvif^ymm/ziii^mmmmfi zttK-^ ^ 

^)Vifsymi^ix(^mfznX'^j:<. t^^t^ym^:^^ 

i)^x'^ ^ . 7}^:^* ym^^'j:^juniym tbi, izmmx 

^i>>:^fV^^yMmblxii. f-vy^ivm. -ivy^ 
i-y-^i^yi/AJV^-y^. -Jy j.-)VaL-^)v-J 
ijjvif^ym. 'Jy 3.=^n^y.)Vit-^y-J:^)Vif^ym. h'7x 
-iVi^iDVif^ym. ^-y x-fVi^iUJVif^ym. 2, 2 

-fx '.A-tiVif^^i/y 3.-)V) ^dfHf7;U^nrn 

VijiVif^ymLm^-thZb . Z zxm^.lfzi> 
ymt b i,izt^:^t^ym^^^L^\,'>'Jii}/Uit(ymi:m 

mti^. t^^^t^ymcrm^^mmiz-tifzibiz. 4^ 

:^^^ym!^'J:^fU^^ymiiik'J:^)U^^ym'^(^2 0 ^ 

j\y%a±x'hi>zbmt Li^*^ mzr,tii^i^im 
w t^xt^ymm^^^t^i^>(}/yjtiym<mmmiz 

JU:ii(ymmmb ixm^^tLti^v r y-;w±, t^y. 

t-ymmt:1s:^L^iM^:^)Ur^ymi:m\''^tim^izitK 

X. m^&m<^j:m\^f}^^i^ti?>fzi6. t^xt^ym 
m\>^hzbmti\\ 

[0015] ±ie-«b«2 ts^-f'-Ku 7y-;i^#{a&^ 
xthmmizim^^ti^j:\>^i}i. mmi^mx-yr: 

^t)\^hmzr^ym2m^^mm:^fvr^ym. ^ 
f\yhmmx'T$.ymb\^\^tt^iy)i^m^:^o^mm 
^ji'^iym. :*fUhmm9kTT^ymb^ju^rhm 
i^^m^:^/\yyf^ymisxx/^tity(^mmipii>mii 

tmt-^m-^izx m^h z. bifx'% I. , 

[0016] Zix(^(r>t^Xit^ym^^i\'.^J7Y-JV^:'^. 
m-h^m\i. #JC{iRS^$^i>5r\,W. J.F.Wolfe. Enc 
yclopedia of Polymer Science and Engineering, 2nd 
Ed. , Vol . 11. P.601(1988) tCiBK$^lS J: o ^r.-KU U y 

mmubthm^. wm.^\.zi:y)^m-hzbifix: 



iBMW) ym.-^mmh t ^^^fz^m'T^mm^z x hm^t 
mm-thzb^^x'^h. mz. mm^m^m'^m.-^ 

7-i:LTfc#. ^cr)mmmmm:b:^zimit 
uzii. -mzi:<mmixh^^^) yy^^ffli^fcs^ 
tsJkxt\i. nhixTznr^ u '^-msi^'&imTLx Lt 
indi^t'^^rv^*^. m.-^mi^mm^z<^<thz 

bti^ntLW Z<7^Zb\iZi:^ . ;i^x*yl?Sfi*»'^v^ 

, rs^j-^-iimcmfm^^x-nhzbifix^h, z 

!^tC[iS^$il§i<^T'{i^V^;&\ 1, 0 0 0-1. 00 

0 . 0 0 Qxhhzb mt u\ ^g-rri. b . ^i?^ 

ItiK^^J^^ih LXyy:^^J=.t5Xr//tfzii^mzm 

^Lxi^t zbx\ m^^frnmnmb tx^^uzm 
[0017] :^m<^t^xt^ymm-^^^v rv-;Hb 

^{i, m^mmXli.mUz7iiV'?-i)>ii>WliiiL. 

fc^j^s z b ^ I. , "f-ci N M p uzmm 
t'i^mrrizbmtLw Nupmizmmt^ 

mUblXit. N. N-j/*^f-;>T-fehrS h\ N. N 
- i^'^ i-fUt^fUJ^7 S H . i-Jl'XJVt^ir J/- h\ N - 

;<^;l'-2-fnU h'y. ^^-9-;<f-;P-^7.7^yTS H 

ym.^m. hv yju^awm^j: izcmmt^ mwj: i> 

eo^m^Z bt^X^^ 6ti^Ztit:>l,zm^^til hcox-m 

w zti^mmii. -^m^j:miX'mmmLxm 
ixhxw tfz. mm^m±^-^h4mix. m 

^ xm^mm^zmtuUzhcDmm ixi>j:v\ 
?t?g4'{^;K';T-ms«io . 1-3 omM.%<^mx'h 
hzbmtLi\ m^hbmmmitt. n-t^' 
^bMxmmtti, 

10 0 18] mm^-^mmn^mitm<7)m^ 
m^^^zbiin-^i. Munm. mmm. jkut- 
mmtimmb^mx^ i^v ^-mm^<7)m^j: 
ifizx-^x. mmmnxfUTt^ymm^^^vTY- 
Mt-^<7)mt^i:nizbtiK't^, mt^m^mn 
(^rn^ii. MrnxmE^m-mm^^^^^izb^i 
ntiw mmmm^i^zii. 7 

■<^hy^j:blzmW:t^Zbmil\>\ Z(om. i^iz 

mtxmco^v '7-bm-^^tLfzmxtm'^y ^ /i^mz 
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[0019] :^^m(^t^^t^ymm^^yi^V TY-Mt 
L<mOO-5 0 0Mm-C'^5)-l., 'm.<^^^7.YWk 

miztx'i'oi^-^mimiib^T^h, mt 

If, tamttm^i>ziim](7)mxtmi&^zixm^ 

izimt^^ui. mm^^'^'^^'ismy'^'^i.zm 
^Ki:mmm.Lx^<^b'LxniO'7-<7>mmmt:m 

mmizt^ z b ifix'% htK ^ •^ym'^<mi)^h\ix' 
%hmm\^zttimtL\-^, mm\,zi.t2ooura\;x 

TX'h hZttmtL<. 5 0/x m\;XfX'hi> z t 
[0020] :^^^<r)t^:f.tsym&^^^VTY-)UTi^ 

v-7-ii^:fymm&:i>zmtix\^htz^. y^ji'i^.m 
^izLxmnM^j:b'<o-( :t-ymmt LxmmthcD 
i,z^ix\M, ^hiz. ^%m>JiiV'?'-tmi:±m^ 
iztizbizx'o. :^^mco^ ty^^bmmb<r>m . 
^i^^mti> b to^N'^f y^-mfi^b txmm^z 

[0021] 3^s:||Bg^7);^;^*>'i?#^r5Kury-;^;KU 
v-fb^tt. m^mfmfmm^zm^:^i}^TGA 
mmzism 2 0 o'cn^mj^<r>Mmmi^m^izLti 

b 3%lfclM^-a^*i4 0 O'COJiX'Syl zb^m 

mbix\r^^iii. mtKum^x'm^uzsxmM. 
mi&m4 2 0 x:&±x'h $ (y izm l<i±^^ 
f^x'm^u^3%mmm&m4 5 o-cvxtx-hi. 



V7Y-}l'm^l,ZiStiXli><0X'S)'^Xi>. TGAil^ 

izjsiu 2 0 o'cm'^j^<^mMiimiiz tJt i: # 

ii. m&mzmmA^zm^:^mco4^v -^-^zit 

KX^^l(r)X':^mcOBmm!^t^ZbiiX^^j:\>\ 
[0022] :^^(Ot^:^t^ymm!^^V 7Y-JUiii 
V -T-tiN M P II 5 w t %i:j±X1^mt?> Z b hmib 

LT V ^ I, . ; TY-juMi^ V '?-ii-mi>zmmmm 

mnm^^^m^. ^m&mmi}>^<7)mr&x'mim 
b. fmmm^i,z^j:^^<^^^Ltim^i:tm 

tmt:mZbmU\ -If. :^mcOi:olZNM 

p b ti^mmmi,zm^coyt^ y v-ti . 1^ 
x-mmthzbrn-^. mx. mizhti'o^^uz 

^^xttiX d^*;^j^yii3i^^rtf4^u 7Y-mm 

iZ-^ttl^h(7)X'h'oXi,. NMPlC5wt%ULh-C^ 
mL^j:^^i><7)X'ii. ^WiMff)Bmmmti>ZbiiX'^ 

[ 0 0 2 3 ] t ^mizimit. imm^i,zm 
tix\>^i>, fmm\>^mrci>mm*)mxmm^j:b' 

[0024] 

hifi. ^^mitztLio(ommi>zm^^ii^zb\i^^ 

m\\ ummmgiz-?\,^x7Ji:fynm^TX'm^t 
ti. 1 o'c/jf^xi 0 o'azitims 0^1 0 
ox:x'mLxm[^<7)mimiUz^. 1 o-c/j^ 
x-eoo'ct x-m^ ttz. 200 °cnimj^<7)wmmM 
^mi^z^cD 3 t/ii^js^oiaHs- 3 %fiajii!''« 

: mUb LTBSiSSrfflv^T^x h7;P 
KfiiMfSrfflV^rjfflSL^, 0. 5 g/d 1 coiSitig^^K 
{c:ov^T3 Or-cmUc. 

IRilS : ^7tSfft;:BioradttFTS-40. ^^(iBioradttUM 
[0025]||ifiMl 

3, 3' . 4. 4 '-Th9T5 yi>7x-;PJ^;P3i;y 
(B§-^: TAS) 1.830g(6.575xl0-3oiole). 3, 5-v 
;<?;U;Jf^>'7x:::;U;^X*yM (B&-^: DC P. ^9 
9%) 1.084g(4.405xl0-3iiiole), Tl-'7^';Ui? (Bg-f-: 
TPA) 0.359g(2.170xl0-3inole);KU UV-®? (iil^kU 

y-irM7 5%) 20.48g. 5:S'fi:uyi6.4ig^s-^^S5(c 
a^h 1 0 o°c^-C'#;ffi -rs , 1 0 o'CT'i ii#sffii#L 

1 4 5*Ct#ia LT 1 B§S. 2 2 O'Ctc^S L 
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Tmnmmtfz. ni^j'7-(r>icimmi. i. is 
t. 

PAi0ii-^Jt€:3 4 : 6 6 i^tJUit) iZ^X.X. ^i[X' 
(6. 575xlO-3ii»le) fc^Srl. J: 3 LTftEtfJa^m, HSfi 
Ml tlil^tcLTS^t^ctl/^^aM^^ffofc. ;JfUV 
-<OM^?fimiO. 9 9. 3%fift®ii'-^{i4 2 5'C 

[00 27] JtlSMl 

3. 3' i^'t Ho^^ri^^^^i^Vy (BS^: HAB) 1.86 

0g(8.602xl0-3iDole). 2. 5 -x;^;W-1f^>"<y-lf y;?. 
yU^yil^y-f hU'^A m^-. STA) 2.307g(8.602 
xlO-3mole). ;KU 'J^K (EMiVJyiS&7 5%) 24.9 

8g. £iKtyy2o.o2g^a^^tiM'3ffi-5. mm^^ 

U :t>f/l'VN';^±»9>-5<i9tt#L^:*5/i>9 8t:*t'#ia 
T1'B$^. 2 0 0'ac#ia LT4. 5B#^»-^Uc, 



ti, ^v-^-iommmi. i. 0 2i^.ifz. ^^i 
tiii<U'?-Mm.i2si<z^i^yy^)it^yMi.8siMi 
X. mm^i/^^T^ y^^^-y-xiM.nixmm 

^^J { ('<.yv' [1, 2-d : 5, 4-d' ] t';^ 
:^^^'/'^fU-2, (>--MfV) -1, 4-7X-U' 

y) mvitx^ij^yxjvtsy^Y-rm^^^TAAi 

*<y hr^-h±X';ir7X«Lhfcl!j2 2 5mi?tcm 

tz. mmzmmikmzxm'cmmmh^hX'y 
obs %msmimit 3 9 6 'cx-h . 

. [0 0 28] lt«0lJ2 

1 fcfcV^T . 'J^d/l^^ym^-Hi-t: D C P6. 575x10 
-3nioletCLTtt)itfm{±. ^iS^Jl i: H^l^ LTfi-^ 
Srffo/^. ;K';v-coj^1tem±l. 0 6X'$)-^tz. f# 
<^>n^;K U V- 3 0 0 m g i: N M PSml J ^ L35r*« 

:^-( fw<;i.±Ti 7 o'azimixmmt:U^tz 
mm-t'rmmx'^^j:i)-'ytz. 

[0029] 

i^mm^] :^m<7)^V'7-i,zx^. mmtm 
ti. mmm^^t'm-s^'mMtLxhm^'^-m^ 

[HllTAS. DCPm^TPAtl>t:,^^^ixtZt^X 



[@i] 




(51) Int. CI. 

C0 8L 79:04 



F I 

C0 8L 79:04 



(72)isM# mm m 

fflEfim±^mMB3-TBl#l^ 

asHm:fe»msBi:TBi#i^ ymm 



F^'— 4F071 AA60 AA81 AA83 AF02 AF05 
AF05Y AF13 AF37 AF45 
AF45Y AH15 BA02 BB02 

Bcor 

4J043 PA02 PA08 PAID QB34 QB35 
QB41 RA42 RA52 RA57 SA06 
SA08 SA71 SA83 SBOl SB03 
TA12 TA79 TBOl TB03 UA121 
UA122 UA131 UA132 UA142 
UB021 UB061 UB062 UB121 
UB122 UB301 UB302 VAOU 
VA012 VA041 VA042 VA051 
VA052 VA081 VA082 XA03 
XA19 ZA12 ZA15 ZA17 ZA31 
ZB14 

5G301 CA3Q CDOl CEOl CEIO 
5H026 AA06 CX04 EE18 HHOO 



-7- 



